Projector-based surgeon-computer interaction on deformable surfaces.
Providing intuitive and easy to operate interaction for medical augmented reality is essential for use in the operating room. Commonly, intra-operative navigation information is displayed on an installed monitor, requiring the operating surgeon to change focus from the monitor to the surgical site and vice versa during navigation. Projector-based augmented reality has the potential to alleviate this problem. The aim of our work is to use a projector for visualization and to provide intuitive means for direct interaction with the projected information. A consumer-grade projector is used to visualize preoperatively defined surgical planning data. The projection of the virtual information is possible on any deformable surface, and the surgeon can interact with the presented virtual information. A Microsoft Kinect camera is used to capture both the surgeon interactions and the deformations of the surface over time. After calibration of projector and Kinect camera, the fingertips are localized automatically. A point cloud surface representation is used to determine the surgeon interaction with the projected virtual information. Interaction is detected by estimating the proximity of the surgeon's fingertips to the interaction zone and applying projector-Kinect calibration information. Interaction is performed using multi-touch gestures. In our experimental surgical scenario, the surgeon stands in front of the Microsoft Kinect camera, while relevant medical information is projected on the interaction zone. A hand wave gesture initiates the tracking of the hand. The user can then interact with the projected virtual information according to the defined multi-touch-based gestures. Thus, all information such as preoperative planning data is provided to the surgeon and his/her team intra-operatively in a familiar context. We enabled the projection of the virtual information on an arbitrarily shaped surface and used a Microsoft Kinect camera to capture the interaction zone and the surgeon's actions. The system eliminates the need for the surgeon to alternately view the surgical site and the monitor. The system eliminates unnecessary distractions and may enhance the surgeon's performance.